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(54) OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rewritable 
phase change optical recording medium less liable to 

suffer deterioration due to repetitive overwriting, ^| 
excellent in shelf durability and ensuring good erasure H 
characteristics even under recording conditions of high J S 

linear velocity and high density. 

SOLUTION: The optical recording medium wherein the 
recording and erasure of information are carried out by a ^ 
phase change between amorphous and crystalline !0. 
phases is constituted of a contact layer 1 consisting of a 

compound obtained by combining an element M1 |p 
pertaining to the family IIIA to VIB of the 2nd of 6th § 
period in the Periodic Table except carbon with oxygen 
or a compound obtained by combining an element M2 
pertaining to the group IIIA to VIB of the 2nd to the 6th 
period in the Periodic Table with carbon and a recording 
layer consisting of a compound represented by a formula 
(I) {(Ge0.5Te0.5)*(Sb0.4Te0.6)1 -X}1 -Y-ZSbYAZ, where A | 
expresses elements belonging to the family A to VIB of 
the 2nd to 6th period except Ge, Sb and Te. 
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«S2*6JS«I03 A*fe 6 BjfcOJESSM 1 t 
Kfi^ftS fc(±»-2*»e>ilS6JajW03 A*»5» 6 B 
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I (Geo.sTeo.5) x (SbwTeo.e) i-xl i-y-z 
SbyA z (I) 
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*«5E«, M*, H^^ilf* 1 ), fllffOEifcRtfffll 

±K^-ft< it, E«»^»i-4»M« liJiiriEflUi 

I (Geo.sTeo.s) x (Sbo.4Teo.6) 
(5t«K Aid, 5c*JSJW*aEKiJ»7-«*2JS*Ba>fcf&6 
J1JB«>3 A8id»S> 6 BSSCJR-*-*G e, Sb, T e 
<7cH£*U x, y, zti$k£glL, ^o^* io 

0. 2ixS0. 8, 0. Ol^y^O. 07, z = 0 
ROi, 0. 2^x=£0. 8, O^yfiO. 0 7, 0 
< z ^ 0. 2) 

^<bftl?, 5m/sH±O«aSt©fSv-^S0. 

A**»fe 6 B»iK«i-*5c*M 1 tift^t 
-g-Lr^-&®Si3J:y f 7C*^*«lwi3tt*^2^«g^ 20 
<bf 61X9^3 ABifrb 6 B^(C^1--&7C*M2 i:** 

i e*©#e«*#o 

«JW0 3 A«*»fe 6 BfiiKJR-f-axXM 1 tKf tMi: 
#LT44MjJ*TE* (ID 

A 1 2O3-X (ID 

(5$;*, x iiSfcSrStU *oO<X^2. 0 fcSS/.: 
■to ) T«Sii4TA'5«>»ft»-C**it*«Fai:i- 30 
£ W*a 2 ISIS «>#E»«S#o 58 
I (Geo.sTeo.s) x (Sbo.-iTeo.e) 

S»§<7>3 AWkfrh 6 B^t;Jli-£G e, Sb, Te« 
<7tS?£itU x, y, z tigfrSrfcL, 

0. 2 ^ x ^ 0 . 9 5, 0. 0 2^yi 0. 07, z = 
0 

U<li, 0. 2=£x=£0. 95, O^y^O. 07, 

0. 00l3Sz=£0. 2) 40 

*5»4*ii*«fltta jteEfiUfcffc, 

S«I«5 3A**6 6 B^H«-t£7C»M 1 i: BMC £ Mb 

6HI©3 AlSfrfc 6 Bmizm-f £x»M2 i** 
t TiMb-g- L T ft * »K 0»****is «t ^^-g-^TS** 

7 E1R0%E$3&#. 

SS803 ASitf^ 6 Bj£Kffi1-£5c§S?M 1 tgg^t^-fb 50 



2 

%6fflffl<D3 Atfcfrh 6 Bl*KJR1-4x*M 1 fcRfcXfc 
mLt4 4«Jl, 5c*BI*l#*KiJ»t**2jaJH* 
t.*6S»!0 3 A8E*fe6BSetCJli-*x»M2 fcjfc* 
tAMb-&L-Cft£%iig, *e>»l«tfcil?ft < 1 1 1 1* 

ppftt?, wnEeawrtHnK* (i) 

l-xl 1-y-zS byAz ( I ) 

* [W*«4] SStgttilW^li, ZnStSiO 

*©3feEi*«#o 
[W*^5] **JiKil?ft< tfc, E«W»c*i-4« 
MB 1 , EMEU , Eft* tctti- 4 «ftb« 2 is X l/Rttm 

DcWxEliJKtto 
[01*$ 6] *#JiCil?«:< fcfc, f lilfti, E 

mmizm-tzmmiw 1 , e&*> Ess*K*s-r*«te* 

[flt*:£7] EflW»w**«Hlti-*wiUJ:or, If 
*oli», S&d^E-c* »K timwEfS&tfrB 

±U^ft <tt, Eft* £«-*-&£»* 1 , Eft** £ 

mum t- «-*■ £ ^i** 2 a* t ojn-cai $ nx % 

E««#-C* ^ f , flirE&tt* 1 £ J: 2 i'TcXHJW* 
h 6 BJMwJRi-SxSSM 1 tSft^LTft** 

s, 7c*jajw»*K*»t*»2®)«*c>#6ja)wo3 a 

«X, *»<b»l«Lfcil?fc < t 6 1 «*?>4 *K MEE» 

■rrE* (in) , 

l-xl 1-y-zSbyAz (III) 

*LT4iWti'TB* (HI) 
A 1 2O3-X (HI) 
(5£+, xl±ifc£SEL, ^00<XS2. OSrSSfc 

-To ) x-mztizr /us o»Mt*rc**£ 

[f&w©»aaftSiW] 
[0001] 

flMROEfil, rft'*, S^A*»Ttg-e*£xfl!#E#i«#:tc 

(6ftj6f-f^^» 3t*-K, 3t'r-yftfO#^nrtlffl 
[0 0 0 2] 

li, x^^ft ^*±fl£»i:-r*E»«**L, EfS^F 
li , *S B B B «ffis O EI1S K. *m L - V- * Sr S 
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tt&ffiifcKJ: QMtZti* mitt, 7*^7 r Tsttmv 

mm-* - ? znz> a z.<D%im.-?-?<DHbURtfi^ 

14, ttAtt&U »3{&< . **«»-EliMl-9-tLTll±^r 
tBT*>*. Sft:, JH*l>Kli, B«^-*««'Ki'--«f 
-jfe^IWL> ESSWOUfcjftElT, »nta«fl±ofi 

[0003] i*i*bo#iftPiifeffi^ba!*ia»«iEflsoiE 

iSJf L.-CI4, G e 2 S b 2T e 5& (N.Y 

amada et al.Proc. Int.Symp. on Optical Memory 1987 p 
61-66) i)' t ^hixX^h 0 ZtibT e-£^£Ki^f t L 

A;UW#foi:fi*f*OiSmWiK, ftKS*tt<OA 1 fcfc* 

-£> O 

[0 0 0 4] *ftr, E»»K»i-*ffK«#»i: UT, 
Z n S (ffirt<b, i3 5 SlfDffi»iS^HM«»tR^? 
?S*2 8P-ZQ-3, P. 842 (1988)) 
U&lD<0'J?%^m%k LTZnSiS i CWrl'&IBI 

28P-ZQ-3, P. 839 (1988)) 
OlStf t® if h % Z> % <0 h ft X v>£ o 

[0005] maot£*o»«?riiBffl«'fbis!*E»*# 

K43lt&lSMt4, aTOiViiOtii. E#S@K& 

tilt LTZ n stftcomYM^^tsm^m^zt, 

I (G eo.sT eo.5) x (S bo.4T eo 
(5$*K A 14, 5c*fflJB#aK*»t**2HJW*e>*6 
JSJ«0 3ASs*>&6Bi)i(wJRi-4Ge, Sb, Te« 
<7C3?i£acL, x, y, zl4gfc£SlU ^o#<7)W#*r 
JSfti-To 

0. 2 ^ x ^ 0 . 8. 0. 0 l^ySO. 07, z = 0 
*>L<I4, 0. 2^x^0. 8, O^y^O. 07, 0 
< z<0. 2) 

tf> 5 m/ s$.±<om.&8iX'<Dmm-?-?9:0. 

Eittt#> t < li. EISS tc^tSr * i t \Z J: o 

I (G eo.sT eo.5) x (S bo.4T eo 
) 

11(0 3 A^fc 6 BSeUJRi-*G e, Sb, TeSrEfc 
<7C^^SL, x, y, zl±»*£L, ^o;>:cDPsll#Sr 



♦EflWOtHiflFtt^ftT+Sfc*, ig^K<OE 
14 +#»a»*#tt * » * - t **HKt? £> o ft: 
•5 , & 0 jg LE»»-«*««H&T*iB*# t£WffiT#jg 

[0006] ttz. eMOt zmttoz-stz^m 

tLX, #Hf2-l 3 9 2 8 3 J: 
J{*5>4*Ji*rfflv^ SilCG e2S b2T e 5 *ffl^ 

M< , il5«KE»<0— oofSt*5ffigv-^iv 
y«r*UJ £ ff 3 v - * ft e»T 144* K * Off »*» # 

[0 0 0 7] 

[#S9iri*8$&L4 0 i:-T-&ItM] ##§^14, & 
&JgOEfi&#Ki3^"C<>EllU M*, h 
4*^ J A»t:*»), *»-oE»«*OftJB«#tt» 
*> T - * XJMtttUfcitT i t ft b-fi> #1^ 

^ri8»SE^a!3tEft«i#*«tt-r * - ^ icfc* 0 

20 [ 0 0 0 8 ] 

i-^Sft!feg 1 * ilfEflWai'iOWCaii^fL-CV*** 
Efii#T*oT, «rE«tt* 1 a^JSEJBHfcSKiJit 
i^**^< ^2^^^t,»6^XS0 3 ASt^?> 6 BiS 

^*S^i3ft-2>^3S«a^'b^6jg»303 A«*»fe 6 B 
30 Si,rJRi-A5c*M2 t^ftAMk^Lt^iftS, 

SI4**tft:^4r <ttl 4 0 , ffifEEISW^TEA 

.6) 1-xl 1-y-zS byAz ( I ) 

*n, **±»w^4 < t <>, E^e^g-rs^Ms 1 , e 

fc t , e»s ic«-r s^te^ 1 , mm a x vmm ^ 
g^-r a 2 & z (oimr-mm $ <it ptE^#f 

»SEUUit*»2flDW*»e>JIS6ffl»03 ASt^& 6 B^ 

\zm-tz>vtmu2tm.mtmt&Lxttz>it!D9.. t-hm 

i4*ttft:^-4 <tii tt^<b4 •) , UEE^S^TE^: 
^ (III) , 

.6) l-xl 1-y-zS byAz (III 
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Mizir 0 

0. 2 2£ x ^ 0 

0 



9 5, 0. 0 2 Sy^0. 0 7, z = 
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•<J>L<r4, 0. 2 =£ x 3! 0 . 95, OSy^O. 07, 
0. 0 0 1 =S z ^ 0. 2) 

[0 0 0 9] 

nfst^fijfiEi, m*, m •? js lie 
l r m a ii , eot k*+ * ® a*«Hb»* * * » 

-fr, IEflWfc«3fflSf*ffl* r **ua<» EOT^T*^ 

ntft^is^ 9k< < * *> , 

ft EOT * m v» * »* nif , ft M*4f 1*feM# h ti ft v » 

Offiffct:: J: *Efil»iiajftoSE<bK: <fc attAflsftK* 1 

[0 0 10] #»W*fc»itt*WSfe*fT5 ifcKJ: »K 
IgftfeJf 1 £ <t r/MteS 2 K3c*HJB**KiJ»t***«r 
Bfe<#2«J8*S>*6«*B©3 ABsJ&»e> 6 BSit-JRi"* 

j3tt*SI3 jg#3#'<blfc6JS»!03 Atkfrb 6 Bflefc*"*- 

4>ft <tt 1 a^ft^/f £fflv><5>.l tf7*^7T^ 
ft EOT t=* v» r A v>«f A^bSK £ # 4 £ i jFT 

§, asks, **flre©j*»ftB«* m*, *»>iKUE 

[0 0 11] -tftfc*,, *S&W©3fcKfiM*flW«jft»# 

ji i . eot, 2 , mi mw.#m. w.$m z z <o 30 

ft<, 0!lx.tf«)iJ!JBi:Sfit«orauKJ|X*«iES«-}fA 

[0012) 3)sf£K^Sftfcs 1 & i rrssst* 2 i±, ytm 

Amfrb 6 B^tcJS-t*7C»M 1 tSft#^LTi 
3 AS5*»iE> 6 B^I^«i--2>7C*M2 t^f t«^Lt 

fta&K^aifft^ft < t la^tirs: 

li B , A 1 , Si, S c , Ti, V, Cr,Mn, F 
e , Co, Ni, Cu, Zn, G a , G e , Y. Zr, 
Nb, Mo, Ru, Rh, Pd, Ag, Cd, In, S 
n. La, Hf, Ta,W, Re, Ir, TI, Pb* 

[0013] mm t <o&mi3im < ft *) , 1 1 

EOT, EOT i&ftfcg 2 t <7?#ffiT-0®rafiJJ5S-4 j e# 
tc< < ft **«<0»tt*lfcJ:r/»tt«2<&K* 

I ( G e 0.5T e 0.5) x (S bo.4T eo.6) i 
S*Ati, x*HJ«**»-iJ»t*»2JB«!*fc»6««l so 



[0 0 14] gat® 1 ^i0 f «fitB2O^ipl-i: LTIi, 

lC<v^t^fj. TffiS (ID T*«$tL^>T;v^<D^b 

A 1 2O3-X (ID 

(5*** xl±&£SiU J&»o, 0<X^2. OSW- 
•To ) 

x = or-i±, eot t mm&ftm 

t>*£>& 0 X>2. 0T-l±, EOT^Rl&L-^i- < , ^"9 

i-<ft^^i9, /<-^ h^Pii* j ^L^-r< ft-&o 

x YtKmv&fkrf&fiX&z *) iz < < ft^d x 
liO. 0 5tl±T**it**iif* L<, 1. 8*lt* 

[0015] EOTi±»Ktt^-efflv»(bn*fe*, E^ 

H A*EOT o*S B B B -fbii)S^-(b^W izm&fcVim xh & r 

OTKfcttl^WKaffcWfcfflV**^ EOT<75jg B B B -fb 
j$JEtli®< ft*/c*, Jt5^iS, fc®B£TUMi ft 

i>fc*6l«0 3Ai!*l9 6 B&KJg-t^TCJiiM 1 t* 
»t^-fb-&LTft*feK, 7c3RjaXBffXi=i3(t«IIS3S 
Mfrh&6mM<?>3 AJK*»fe 6 B«twHi-45E*M2 t 

t *Mb-g- L r ft * "b ft &m t±, EOT i^«-r 
SSt Ltlv^t, EOT<73^ B B B -fbiSJS^< ft^»7t 

[0 0 16] tlflftKOttStLtli, £«%ftft 

««coM4»t^J: < , EfSWOJBWspJ: >J/h*v>t 

(Otmt LV>„ *«:fi5tCI±Z n S <0»K> Si, Ge, 
Ti, Zr, Ta, N b ft ¥<D&me>mt®<OBm. S 
i, G e ft iroSffcttOWIRx Zr. H f ft £<DS.<it®l 

<o»K, 45<to f -n*b<0'fb-g-%c»ffi^»oM^»lS:l4** 
*v>it*fe#iU'. 4ft;, Z n S t S i O2<0rS-£ 

ft fcilli, 8l»3iSL 9-^ h^J;^,^-(b* J 

ie#t:<v>iti^!tfSLK 4*t-, ZnStSi02 

(Officii, K^?a§Itr-7J39 J /h^v^ Ef5, 
M*<0^t?igLtcioT?b, E^lSJK, ^ftn^'f 
XJt (C/N) , fH*spftifO*<b* , je*»w< v»ci:*» 

fe, 1 0-5 0 0 nmWLV> o 
[0 0 17] 3)s%W<0EOTOffl«li, ffjttS 1 
4 TES (I) TvT?n2>iEii:*S-i:« 

- X | 1-y-zS byAz ( I ) 

©3 AWkfrb 6 B^tcJS-t-i>G e, Sb, T e lJ.^-<0x; 
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*> A 1 , Si, Sc> Ti, V, C r , M 
n , Fe, Co, Ni, Cu, Z n , Ga, Ge, Y, 
Z r , Nb, Mo. Ru, Rh, P d , A g, Cd, I 
n , S n , La, Hf, Ta.W, Re, Ir, Tl, 
Pb, Pt, Aufrb&lititz&H: < ki>— «*&U 
x, y, zli&£^L, jJ»o&OHfc*iafci\, 
0. 2 s£ x 0 . 8, 0. 0 l^ySO. 07, z = 0 
fcL<l±, 0. 2^x^0. 8, O^y^O. 07, 0 
< z < 0. 2 

x<0. 2T-I4, 3>h7^hW^<4:0Sf> 
te j m-%-&&i 1 &bti-f. x>0. 8 0Mli, 8*ftS 
jg**a < * *) * «*<*tt5WM:t^ 5 m/ s »±*> 
Ofl7-?IO. 7 ^ mJaT«3*ftT, y^Vth* 
_, N -_ 9 ^ h^BIICiS. z = 0x>O, y<0. 0 1 

%*>o y>0. 0 70Jj&£\ ftJtBftff&O* 
h^fflUlcirJ&o z>0. 2 0*§-g\ igsUb 

asc^a M*#i4^-ft u «a 5m/s m± 

\.tfmm~*ifc "9, J: •}»•)« 

z = 0^ii7 ; e*7 7^c^tt 
[0 0 18] «»i®l i: 2 Srfcfflv**** 

o^cje^tt^se-ft-f**:*- *5i»»jsttH^ 0. 2 

g x £0. 95, 0. 0 2£y£0. 0 7^, z = 
0, *>L<li, 0. 2Sx^0. 95, OsSySO. 0 
7*o 0. 001^2^0. 2£fc£ 0 x<0. 2f 

#f>*t-f, x>0. 9 5 Olft-g-li, *§.§Hfca<Ka*a< 4 

^ftO. 7 raWTO^t, V* b 4 
hrt f EStK&&o z = 0^o, y<0. 0 2 0%-g-li, 

7*^77^ onsets**® < , r - * -f < 

fc£o y>0. 0 SXUfSff &<0 9 4 

F#fflli:ii= z>0. 2«S^ tt B B B -fb^ffi^S< 
4 15, *H*#t£ri t S'ffcU 5 m/ s £l±*cffv 

4 19, z^0. 0 0 10*^7*^77^0$^ 

^ts^^o*-^--?^ h#ttom3tA*iia-c 

EilJf o&j£$i&Bli, 0. 2SxsS0. 
8, 0. 0 3 0^y^0. 06, z = 0, & L < l±, 
0. 2SxS0. 8, O^y^O. 06, 0<z=S0. 

[0 0 19] tfc, ±EE«WililJS«6lli:E»4#ttOl» 
DVD Specifications for Rewritable Disc/ Part 
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1. Physical Specifications Ver. 1. Ol-E® $ fiX^ 

[0 0 2 0] 3fcS£930fES&SOJ¥£ t LT(±, 5nmtl 
±4 0 nmJilTT-^SCl tri J #4 Lv> 0 EftBOiPSa* 

e4tttO*-fk*^ »5 , < -r 

10 ol?$A*±E.fc »5 tlfv^^-li, IgaL r- 

ic x h mm n&mtfm v ? 9 ont#a l < 

li, tf-y b^vv 3 vfSiio^-g-i-ib^, Eii, 
i*Ef**0#ttjWe£ -nSrRSC/c*, E 

ftttOEfM 0?££fl £ J: >9 7C £ < "f & 'J&g*** •) , Eli 
«(D)P$ti 1 0 n m~ 3 5 n m#J: »)*f S L< , 
7*U-fXJt (C/N) , ?«**4^0E»»tt»=«*t 
-&^t^<b, X L< ti 1 0 nm~ 2 6 nut* 

20 [0 0 2 1] *»WO»2«*#JlO*tR«i. *1BS* 
#^Ott^i: LT$)tf7 v -iOt|5|«0 1 oO-Cfcfi.v^L, 
liOtmtiottiK lp£l±, 3nmJ3L±50n 

T-J-afllfafcfc*), ^2^#^Ol»$^, ±E 
J: l)JpvtEii^O?$iPJK* f ©< 4JI|p]c4r4o ^2 
«m#JiOJ¥SliE«»0*aiKHL, i«31fi»«lKjK 

nz>tz>b\z^ itz. 1$ lc-7-^ftEI^OJir-g-tzA»4E 
30 ft • fg*#t£ ^#^>/c*i>lc, 30n mJJlTi ! i •) Jcb^p-l 
T-ab^o #*«RJRU E#S, **»c»*ttt:»i*fl'^' 
-cLTlv^itA'tia;!:*^ aW-C4v»*t3|B|- 
SJtj: t iif 4 Lv^ 0 $1x1*, ZnStSi 
0 2 t^*OrJI-&»«i, IROJSai&S^/hSv^i:, E 
It, fH*0|»"JaBt»CJ:o-C<), EliiSS, *+yr« 
y-fXJt (C/N) , MififoM* ? i6li:<''^ 

ti^fcffiK, zbizit&tmmmw&^&i'tiz-. vs 

40 [0 0 2 2] Rlti«#Sc LTI±, 

&J£, -g-^, i3J:O f ^Jlt^JS<b'& ! feOfS^te4i:*7i) J * 
Ifhtt&c. A^65tcl±, Al, Au, Ag, Cu^fO 
JSRM^O^S-^, •?-*t : S:±J&fx*: LJt-g-^, Al, S 

i^foa-fb^, K-fb%», *;w3y>-(b%4t*o^s-fb 

4 Lv^> 0 A 1 , A u , A g ta f O&JR, 

«^^?S< t*§ 4: tfrbm C» 4 LV^ 0 *t#o 
Ift)Wc<Tii;cH, A 1 *>A g?r±fiS;^t-ri 
-&^tS ? 5t4 Lv^„ a 1 ZBiJ&frt-fZWi&li. WJRfttt 
50 75^fiF4- £5^<b, A 1 i:T i > Cr, Ta, Hf, Z 
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. .r, M-n, P dfrhMtftLi> / J>ts:< t *> 1 «JJUtO£« 
i&flfC 0 . 5 WL=f- %J£Lt 5 S^%WT«iD Lfe^# 
»tL^, £<bK, »KAtt*»A»-C*»o o •> ^ ft t* 

1 < aSinxSSfc'&H-co. 
5Jl : J L %m±511^%*8l^tf, Al-Hf-Pd* 

A 1 - H f A 1 - T i A 1 - T i - H 

f A 1 - C r A 1 - T a A 1 - T i 

-C r A 1 - S i -Mn-g-^OV^-f^^coA 1 £ 

Hf-Pd^£li, #C«iifc«ijf36tt*«-1-4fe*, 

[0 0 2 3] ±&Lfc,Rlt/g©»$ t LTJ4, ^fil© 
-£^3j><b & £.fctr;fa 1 0 nmJ£Ui3 0 0 nm 

JilT, ?f>i:»iL<li3 0-2 0 0 nmtt5W!if 

10 0 2 4) *R0§<O*S©*mi: LTI4, 
O-g-J&IStJIa, SIBtf^-afc * 

< , iI»Sf*5: t^Cj^'j hfctfli, 

[0 0 2 5] mfiL<om ?t LTIi, # U PtJe £ tl & O 

0. 0 1mm*lt-lJ, *«ffl^^*^L/c*tf-AT- 
ett-*-<&»£-Cfc, CT*OjK»*Stt*< 5mm 
fcdx (4, *f»U>XoiBP»S:*:§ <i"*C4: 

[0 0 2 6] ISIi7V*yr^^iOT^oTiJ:v> 

1- &&«I4, *-K«, ** v»li 

[0 0 2 7] **9i«)*C»«t#OlB»»=fflv»43taRi: 

[0028] ie#ii*g B B B «®<7)ief^^u-Hf-^N*;i/ 

fr?o *&v>(4, RttKlMttSiOEiiWUttJMaSO 
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LC<i(>iii 4 t EIS8#li 7**77^ ©IE 

If -A • ^"-^-7^ Hi, »»©jJrflJB*IHl5MB<*4 
10 [0 0 2 9] *»9iO*ffi»«Eflt©SjS*ttt-0 

v^rif^^o mittviu, soak E$a«, gj&Ji 

SW-oTfei, K£»rtOJtr*fc RIB Rift 

20 aotpii. 7K B B B is«)^ttJWt^i:*r% mm&m**-? >) 

[0 0 3 0] Sfc, *%^OSiJ**-S : L<a**>'S:v->ffi 
(Otztb, ZnS. Si02> ZnStSi02 

4 ir o»*4Mi * v> \±%w&mmftntt w&mm % 

[0 0 3 1 ] 

30 jtfl-tf (-t>f («) s p s 4 0 0 0) 

S^^-^fefi-W (SSI ttSS, SSX-100) isitf^ 
AN- 2 5 0 0) KillPtfc. &m<0 : fc$L*><DWkW- 

[0032] A* v > «t >o fs.mitzitmmte 

14, B»**53f»i::*'b*i;i«>*ft8 3 0 nm«D#ji#: 
40 u-.-ifofcf-AT-TV ^^^ffiOEi5e*i^ B B B '(kL^ 

[0 0 3 3] ^ife^J 1 frb 1 4 J: LKitlJ^J 1 3 U 

[0 0 3 4] 1 : El* F7'^ tc^JEJS 6 m/#<D 
S6 6 0 nm©*fA7 Y*^-tZ>ytr4 A ^ff <ffi^^ 
JEfBftCJ: 1 750*-vN'-7-f H/:. ^<Ol?, E 
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-^-^gliO. 63/<mt*ofc) o f£^°7-> ffi* 

OStlOftT, h^RiO**U±*vn^ 3-7 r H 

[0 0 3 5] 2 I IBflt h 7 y * U«a« 8.2m/ 
O&ft 6 6 0 nmCOTfc^y KS«*t^5lc:f 

17nsa/: CO»^*fi7-^ftli0. 4 2^ 
m-C*ofc) o E«*'<7-* »*^7-tt*r'-f 

(fCJfcflOl) ©53*3 OEte-C0|E$-£"Cv>&, IPSO. 
6mm, Eil2cm, 1. 4 8//mb°7f^«ft 
*<0#y (9> KfflO. 74^m, 

^;p-r*B0. 74/iixi) ±t:> WT^^7^'J>/ 20 
J«R*4Tofco if, *2SSfit 1 x l 0-3P a *r 
JJMRLfcflL 2X10-iPaOAr^W*W , tSi 
O2 *20mo 1 %aSiDLfcZ n S*^/<f ^ U 
J: K RIP 9 3 nmOf liSftlirMLto S 

L, 1^2 nmOS i i.5Co.5*<S>®flWS 1 *1&$LL 
tZo ^cV^T. G e > S b> T e h 
*Xs*y 9 LT> US 1 9 nm^aSG e 17. ]S b27.6 
Tess.3 \ (Geo.sTeo.s) 0.349 (Sb 

o.4Teo.e) o.65il 0. 979 S bo. 021] Of£SS/i£ft 30 
tZo ?^i:g2iI#itl"CiltB#8t|ff|i:Zn 
S • S i O2* 1 5 n mtefo U - WCA 1 97.5C r 
2.5^i^^^°^ * LTJKS 1 1 OnmORWiilS 

(«0 BSD-101) Sr^feT>=7- h U ^j^SSS* 

[0 0 3 6] 13?H*-'<-?4 M£Ov*?*£iffl5eL 
3. 05nsfi^ ^^>K^tB09%i: 

7.2 \Z 1 ElBflkSrtrv^ -ttf)B#tf)^>f hX7-l/- h 3r 
«J6Lfci: 2. 2 x 1 0-5tfeo/: o iaiiLfctKS* 
Oii, 8Ot:^fttlOO0|TOL/:c 
-Oft, R CSP^OA-f h 3-*7- V- h im&Ltzk Z 
3. 8 x 1 0-5kllbA,£mttf%fritZo 2h so 
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X7-l/-Hi, 4. 6 x 1 0-5i: ^ ^ A.t^'fb^^v^ 
it#5tlgT*§?to ro^Oy'^li, 3. 3 9 n s t 

[0 0 3 7] (^2rfetf!2) EiMioajStG eiuSb 
29.8Tes3.i [i"4fc*> I (Geo.sTeo.s) 
0.363 (Sbo.4Teo.6) 0.6371 Sbo.oss] ^ L> IS 
»Jfi:^2gimff®OK^®te« 1 kM&vmZ 2 nm 
<9 S i i.5Co.5<0«tt»2 *«J* LfcJtt^li**« 1 i: 

ftoy^tajgUtw%, 3. 06nsT*0, •> 

/Co :of^f 7.>7\z. \ mifiHSrffv^ *<D1$(0/* 

4 yjLy-u-Y *mfcLtztZZ> 2. 

o/: G E«Lfc*aR04 4. 8 0W*fr"Cl 

0 0P#P«3l&gL*:c -Oft. BC»&^'f hX7-U 
- h *aO^Lfct 3. 3 X 1 0-5£l5£: A,fc^k 

fci: - >W hJ.^-U-hi4, 4. 0X1 0-5^[j 

t/^^ittfte^zttimux-ztzo :oK<oy7 * 
[0038] mmm3) %um<om.$u*G e2o.is b 

25.5Te54.4 [i"*Jb*> I (Geo.sTeo.s) 

0.413 (Sb0.4Te 0.6) 0.5871 0. 974 S b 0. 026] £ 

U Z r 9-¥v b ^rK*4 0%. 7^>6 0%OS 
GiTX-CX/ly 9 LXWZ 2 n mOZ r Oo.3Stti 1 

3. O5nst^o, > v*y^o9%tnm± 

1 Hlffi^Sr^TV/^ ^OB#^)yN*>r ha.v-l'- h ^riflfl^L 
fci 2 . 9X1 0-5T**of: 0 EfiLfcttSlOi 

4. 1 X 1 0-5t lik^ifJE-ft^ft^ofco ^^U. - 

V-Mi. 4. 9 x 1 0-sklZtA,k*&ittf%^Zttf 
JIB-Clfco ^ (i, 3. 39ns*C*5, 

^ > K^$SO l 0%t A»4it"C4)-pfco VHfHIMI^ 

[0 0 3 9] (^J40O4) ffiil^Offiffi^G eis.3S b 
28.3Te53.4 [i"**>*> I (Geo.sTeo.s) 

0.385 (Sb0.4Te0.6) 0.6151 0.95lSb 0.049 ] t 

l> mmkm2mn&m<Dmizm%s>m i tm&vwz 
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•2 nm^Z rOo.3»»»2*r*ALfcJa^ttSt««l 
* £ffl!)5eL*:i:C:^ 3. 08nsti^ 

o/: Q 4fc, i Of-f 1 HEflkfrftv^ -e^B#^ 

h*H£L*:£ £*>3. OxiO-st 

V- hSriM^LfctCI^ 3. 3 X 1 0-5£ 15 1 A,ir^ 
L^rt^^x hX7-l/-Hi, 3. 9x1 O-st 

t5£ A/ir3Mbrt*&v*;r iwiB-eifco * 

\U 3. 4 0 n st^)^ *-f > K»«0 1 0 % t A» 

[0040] (ib«« i ) mt&m i **^*:JttWtt** 

7>f M£?>v v 9 &m&L?zh 4. 0 9nsti) 20 

«(@li> 1 0lt-/<-7 >f M£Of§-^ffi*l£ 8 #Jg 

■r K 1 HB***frv^ ^OWf^ Fi7-l/- 
h4-iffl3cLfct i^>2. 9X1 0-5^o/ce SftLfc 
tt»tf>4 4. 8 0t^ftT10 0B$HML 

bZZ>^ 4. 1 x 1 0-$ttehA,b*mti)*%'fr^tzo £ 

[0 0 4 1 ] <jSJS«5) A 1 h£K*l 6. 

7%. T^rf>6 3. 3%OS^W7^LTf 
£ 2 nmOA J 2O2.50 (x = 0 . 5 0) SttS 1 Srft 
Si L it JSW {* HJS^ 1 1 L T T 4 * ? £ ffc« L 

2. 43nst*^ > K**I£>7. 1%£H 
ffl±t^h?v^iEtifco ffi-g-Offiffili. Hit 

^L/:tCl69. 9X1 0-6T'io/: o SiL/:ttlO 
ffl*tffiK8 0%. JmJS 9 0ft MR 

Lfcfci** 9. 9XlO-6^t<^t^^o/: c £ 
biz, Z (D$$fi*$: li^-A-^'f h L/:^C15, 
h .x^- u- h li> 1. 8X1 0-5i:fjW ? /J^vC^ 
#5SBt?§fco i^y^^li, 3. 25nsti 

[0 0 4 2 ] (HJS^J6) A 1 ^—y^ h£^»l 5. 50 
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6%. 7;^*>8 4. 4 %<r>m.%i?7s-Q*'*v 9 Itf 
£2 nmOA 1 2O2.12 (x = 0. 8 8)«ftMH*ft 

tz 0 \75®*-'<~7 4 Y'ikOVv 9*m^tztZ 
2. 4 5nstA«3, *>f > K*HS£>7. 2%t^ 

m±+fr'i^^tmmr-£tzo ioh* 

^ U 1 ^ffill^ffv^ -e<0^<7)y^>f hx?-l/- h SriBJ 
gL/:^I5 1 . 7xi0-6T*cfc o ESUW 
4 4. ffi^SJS8 0%. imJK 9 0X:o*#"C7 0«FMtt 
il/: 0 :<OS> IWItSB^O^^^ hi7-P- h«:iB0^ 
L/ci:^^. 1. 7X1 0-6tt<Kft#4^^o S 
^U. r^Sf^S- 1 m*-'*-?4 h LtzbZZ, 
hX7- l/- Mi, 1. 8 x 1 0-5&£4b4*/h$v>££ 
i«J|Btifco i^Oyy^li, 3. 20nsf4 

[0 0 4 3] (HMWI7) A 1 h^^»l 4. 

9%> 7^3*>8 5. 1 (^rfi^^^'C^^^^ * LTJI^ 
2 nmOA 1 2O1.87 (x=l. 13) Iltil^S 

LfcfiwajiMi« 1 bmmzLxrj xtiftMLtzo 

2. 44nst^^ ^^>K^flJg0 7. 2%t^ffl± 

/:tc:^3. 3 x 1 0-er*ofc o EfiLtttB^)i 
4. «WSI8 0%> 9 0t:o^T-7 0B$HSStS 
L/co -Ot, nc»W>f hx^-lz-htaiSL 
/c^-^>. 3. 3 X 1 0-6£^<JMb**»**ofco 

h (i> 1. 3X1 0-5t^W^^-t^ 
ffS-Cifco ^Wv^l^ 3. 3nstit), ^ 
^>K^IS09. 7 %t A»*«T*ofco 

[0044] (mmms) a i h*^* 1 i . 

1 %. 7;^*>8 8. 9 %<Dt§L&i?*-CX/iv 9 LXW 
$ 2 nmOA 1 2O1.28 (x = 1 . 7 2 ) igjfcWB 1 Srft 
1 trattKLTrW ***ft«L 
/Co 135IH*-^-9^ h^v'-; 9*mfe\^tzbZ 
2. 44nstft»), ^>f>K^ffi0 7. 1%£H 

<, /<->^ h^RS*>^.«bti*^ofeo 4/c. :of^ 
* K 1 HlfEli^ffv^ -?-ob#o/nM h 3-7- h ^fflij 
1 . 0X1 0-5T**)o/Co ESLfcttSO 
4 4. ffl»aflC8 0%, fiS9 0tOMT7 0I^TO 
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c,tc, 1 m^-^-y^ y LtztZZ. 

hX7-U-Hi, 1. 9X1 0-5t^M { 'h?>'^t 
:©^y^li> 3. 31nsti 

[0 0 4 5] (*tt«9) A 1 h*K*7. 0 

7JV^9 3. 0 % Offi^ T- LT J? $ 
2 nmOA I2O0.8I (x = 2. 19)»»Jil*ft« 

l /c nmmm 1 tmrnzLxr* x?iftmLtz 0 

ITS®*-'*-?* ftmfeLtztZZ. 
3. 14ns-C*»K > K*M©9. 2%i#UB± 

*>1**K'<-* YW&tf&$L\^X^tz 0 - 
- h ZMfcLtzt Z?> 6 . 6X1 0 -6T-;fco £ 0 ffiJIL 

Sra05ELfeti^, 6. 6xiO-6i^<SW*o 

[0 0 4 6] (gttffll 1 0) A 1 zO%9-Yv \ *T )\< 
zf>i??,X-7*'*v 9 LTf § 2 nniOA 1 2O2.96 (x 

= 0 . 04) m&m 1 i&$iLtz&.9Uinti&w 1 £ ra* 

v ? * SrillSLfci 3. Odnst^, *j 4 > 

w<(a<o8. 8%tmm±+^b^^tmmx'^tz 0 m 

tzo itz, z<orj fc 1 @E»tfrv>, 

>f hjL^-W- h*ffll5eL^i:--?> 6. 0xi0-«f* 

o7t 0 |E»Lrt:ttJ8«>S *B*HSJ8 8 0%. iSS8 0 

WfLbiXtzii 1 , 3. 0X10-tT*ofc o 

[0 0 4 7] 1) ft#3 0IbHET|IHE3-*-C 

v>£, Jp£0. 6 mm> 1 2 c m, 1. 4 8 fi m kf 

0. 74^m, ^*;V-7*ipi0. 7 4^m) ±IC tiTco 

? y v^jftK*fro^ 0 *1\ nffi««rt* i x 

1 0-3P aSTDMSU*. 2 X 1 0-iP a OA r 
fi^tt-S i 02 £2 Omo 1 L£Z nSi^ 

*«±KK)^9 3 n m<P& 1 SIS^S fcJ&fiS; 
L/cc A 1 1. t;v=t 

>88. 9 ^ LTf ? 2 n m©A 

l 2 0i.28(x = l. 7 2) ttflMl *rf*«Lfc. Mv> 

* LT, lp£ 1 9 nmCMG e33.9S bis.6T eso.5 
\.-$t£lo*> I (Geo.sTeo.s) 0.710 (Sbo.^Te 
o.e) 0.290I 0.955S bo.045] OSEfSf&W*:,, 
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K, A 1 h?rKf 1 1 - 1«, 7*tf'/8 8. 

9 %<Oi&-&3!f* * LTJf £ 2 nmOA 1 2O 
1.28 (x = l. 7 2) Stt« 2 *fls«Lfc. «v»r, 

2 t§m#Ji thxmi mnwm tmtz n s • s i 02 

^13nmISU C1<7?±ICA 1 97.sC 12.5^^^ 
4** 31 •> Hi Lfcfc. £©R*t»±£T 

* y ***tt*aHfc»» (*B*-f>* (*) sasD- 

10 1) = - 1-U i »HHtS-* 

io xmm 3 // m^i€ u * y - >mm 

[0 0 4 8] :«f-f VL 1 @ia»4:ffv>, -?-C0B#O 
,f,f h jc^-V- hSriWo/ct i% 1 . 9X1 0-5T-£> 

TV^v^^cp, 8 0t<O^ftt 1 0 0B#^iStfiL/^o 

2. 7 X 1 0-5il2fcA,fgHfc^fc^of.: o 
20 i^SB^-S- 1 Bl*-^-^^ h Lfzb h 
x9 _ v _ Mi> i. oxiO^iiffliPW^^t 
fftt-cSfc. :oWfoy?^ii, 3. 3nsT-i!), f 
^>K^*I«0 9. 7%t^.«F^fltt:-*o^:o 

[0049] mmm 1 2) ie^jb^bso^g e 34.1s 

bi5.3Teso.6 [-f^^*> I (Geo.sTeo.s) 0.706 
(Sbo.4Teo.6) 0.294I 0. 965 S bo. 035] t 

*M0iii 1 tR«iaT6it^of-f xfift 
[0 0 5 0] tOf'f ^i'lw 1 msessrffvv -eoBto 

30 hi7-W- b*iBloJtti^> 7. 8X10-5T-* 

o^o wzmLtztftmoit. tiumttt'nmmmffizfi-o 

•CV^v^^^^, 8 CCcO^^T-l 0 0B#^Sc^L7c o 
;©fi ratffi^O-'^'f hx?-U- hifflfcLtzbZ. 
1. 0 0 X 1 0-4i:li t ^f^'^b* ^ ^^o^o 
roBBMli*-^-?^ HfciC*. ^> 
x 7 -l/-Mi, 1. 7 x 1 o-<i:|lffl±M** , 4v»t 
§ tz a Z<T>n<OVyf\t. 3. 3nsti*), *J 
4 > K^*bO 9 . 7 % tS.*f^ffi"C"*><3^o 
[0 0 5 1] 1 3) R0Ui©ffllft*G e 3 6.2S 

40 bi3.oTe50.8 [-f&=b*> I (Geo.sTeo.s) 0.747 

(Sb0.4Te 0.6) 0.2531 0.968S bo.032] t Ltz& 

Hit* nifoffli 1 tmmzLx smmfcoT a 

[0 0 5 2] lOf^^i: 1 HffiSSSrfi^, -5-<7)^<0 
VSrSaoJtti* 1 . 7X10-iT-*> 

Tv^v^$C«t>, 8 0WMtl OO^FM&SLTto 
i60^, |b] CSR^O^^M U- h ZM^Ltzt Z. 

3. 1 x 1 o-4knm±?$&* t ]%^z.t*mmL 

so 7^0 Zbiz* Z.<DUfr* 1 13 9 W h Ltz t Z 



(10) 



ftm 2001-167475 



17 

;v(hX7-i/-M^ 4. i4xi o-4tmm± 

Bgffl#*v^fltB-C* /wo Z<Dm<DVv 3. 8n 

[0 0 5 3] (&ttffll 4) leitS^ffiffi^G e 3 9.6S 
bio.2Te50.2 ["i~£fct> I (Geo.sTeo.s) 0.818 
(Sbo.4Te 0.6) 0.1821 0.969 S bo. 031 ] t Ltz^X 

KL/Co 

[0 0 5 4] iOf-f 1 [UfSliSrtrv^ «£<DJ$(7) 

j<4 hx7-l/- h SrSJofci: 1 . 5X1 0-3-C& 

T^iv^ N 8 orcO^T-l 0 OWIMLfco 

^. 1. 8xi0-3h^o/co ^^tc. CCOSB^^IIU 

1. 3X10-3i:, tw^7^hMti7-l/-F 
# ? SKb1-&- t\*t£frvtZo iO^v'y^li, 4. 4 
ns*C**K ^^^11^12. 9%T-£>o/c 0 

[0 0 5 5] (HJfctfU 1 5) fEliUiOfijfiSrG e27.oS 
b20.oTe53.0 I (Geo.sTeo.s) 0.555 

(Sbo.4Teo.e) o.445t o. 973 S b o. 0 27] L/cJfil 

fiL/le 

[0056] wOtv *c 1 njfeiiS-^TV^ -€-o0#<o 

hjL7~-U-h*m^?zh^?>3. 5X] 0-5ti 
■CV*fcv>SMK*K 8 0r^ftTM0 0W1ttil/: o 

rai:»*o/<>f h-x^-u- hs-iBj^L/cti 

6, 4. 1 x l 0-4t'J?L±g-tfM,t>tibtzo £<bli, 
£<Og|S#£ 1 m*- A>(FX7 
-V-Hi* 6. 5X10-5^ t-^ + -7>f FMt 

3. Instil ->>f > K*ffi(0 9. 1 %-C 

h^tzo 

[0 0 5 7] Ubtt«2) SfltVOttftSrG e 2 S b 2 T 
e5 [1"£;b*> (Geo.5Teo.5) 0.444 (Sbo.4Te 
o.e) 0.556] t LfcMli, HJ&0U1 ltB«i:LT6 

[0 0 5 8] dOr^^ld HfEfifeSrfrv^ ^OB#<7) 
hoi 7- h SriBJo/c £ -T 2 . 7X1 0 -*X$> 
vtzo %U%Ltz1fcm<OZ 9 or. ffii*»BE8 0%*> 
*ftTl 4 0B#Hft«Lfco -Of&. BC»^<>f h 

fc^, <STUi3t), 

B s B itlTv^ fc^^ii^^ti/co 

[0 0 5 9] £/c> mmtD&J&ZG eiS b 2 T e 
4 (Geo.sTeo.s) 0.287 (Sbo.4T 

eo.e) 0.714] ttxt. 9 or, «**««8 0%O* 
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3X10-3H, fflfc^ifci:** <*<bLfc, 7-* 
-f /<^4#tt*^+^-C*> o /co 
[0 0 6 0] (Jt««3) EftiW««tGeo.5Te 
0.5 ["tftfc*) I (Geo.sTeo.s) 1.00 (Sbo.4Te 
o.e) o.ool 1.00 Sb 0.00] fcLfcflW*. Hifeflll 1 

t m wl k l r 6 * t-v * t z ft » l o . 

[0 0 6 1 ] iOfa^C 1 ElfBfiSrflvv *<DV$<D 
Y^-y-V- Y *m<>tztZ?>mfci!>*sF'ZS1&X-$>v 
/Co -ftli, yyJtfSv^ftt*^ Z<Ot&<Dz/y 
10 ^Offi«i2 0%"C*>o/c o 

0. 6 mm. US 12cm. 1. 2 3 // mt: 7f Otrt 
ift^#'J*-#*-HI!at« (5>KIB0. 615 
/i m, ^-^ipsO. 6 15/im) tlT^*^ 
*U >^jSK**to*:o ^SSfl^lxi 0- 

3Paiti^l«i 2X10-lPa(7)Arm 
i^^TS i O 2 £ 2 Omo 1 %8§JnLfcZ n S£X 

U S«±i:IIl 5 0 nmOWiRVMii 
8Lfco A 1 h 11. 1 %> T)V 

20 rf>8 8. 9 %<Di&^if*X~?sS*v ? Ltl^ 2 nm<7) 
A 12 0 1. 28 (x = 1 . 7 2) ttAtoi 1 «rffc«L 
/wo 3£^t\ G e. Sb, T e*t)44^-yy h 
? LT, 1 2 nmOfflJjfcG e 2 7. 6Sb 
18. 5Te53. 9 I (GeO. 5Te 

0. 5) 0. 5 5 8 (SbO. 4Te0. 6) 0. 44 

21 0. 99Sbo. 01] <omm *&tZo 2 h 

A 1 h SrKJSl 1 . 1 %> 7;V=r>8 8. 9% 

(Ofi^W^7 ^ LTff ? 2 nmOA 12 0 1. 2 
8 (x = l. 7 2) «tt*2*ffc»Lfco «V*T. »2 
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